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Sawtooth-like internal relaxation phenomena 
were first found in a high f3 (B t = 1.3 T ) plasma 
in the 3rd experimental campaign. In the 4th and 
5th campaigns, these activities are observed regu-
larly in pellet-injected high density plasmas whose 
stored energy exceeds 800-900 kJ ( Raxis = 3.6 m, 
B t = 2.5 T - 2.7 T ). Typical time evolution of 
plasma parameters with sawtooth-like activities is 
shown in Fig.I. The density profile becomes hol-
lowed for a while after the injection, and becomes 
gradually peaked. Together with the peaking of the 
electron temperature(Fig.I (B)), the pressure profile 
becomes peaked after around 1.2 - 1.3 s (Fig. 1. 
(B)) and the sawtooth-like events start. One event 
persists for 2-4 milliseconds and each events re-
peats with a repetition rate of several tens of mil-
liseconds. The inversion radius of the sawtooth-like 
events that is derived from the difference in the SX 
radiation profile between before and after the re-
laxation agrees well with the radius of the rational 
surface the 1 = 1/2. This result is consistent with the 
pre/post cursor oscillations having a poloidal even 
number mode, which is derived from the SX de-
tector array but not by the magnetic probes. The 
pressure gradient at 1 = 1/2 is shown in Fig.2(A). 
Since sawtooth-like events are exited with a pres-
sure gradient Idf3/dpl > 1.0 - 1.5%, these events are 
thought to be caused by the pressure driven insta-
bilities, e.g., the interchange modes which would 
be linearly unstable above this pressure gradient( 
Idf3/dpl > 2%). With the increase in the plasma 
current, the critical pressure gradient seemed to de-
crease. Assuming that the current density profile is 
a parabolic one, i.e. i(P) = ioO - p2), the rotational 
transform 1 profile can be estimated. Though in this 
high density regime with the pellet injection, total 
plasma current is less than 20kA and the modifica-
tion of the 1 profile is considerably small, change 
in the magnetic shear at 1 = 1/2 is not negligibly 
small (Fig.2(B)). Decrease in the critical pressure 
gradient with co-directing plasma current can be 
explained by the reduction of the magnetic shear 
at the relevant rational surface. 
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Fig. 1 Time evolutions of the plasma parameters with 
sawtooth-like events(a)-(c). The stored energy wp , the 
line averaged electron density ne are shown in (A), the 
electron temperature at p '" O.O( closed circle) and at 
p '" 0.75 ( open triangles) in shown in (B). Estimated 
pressure gradient df3 I dp at the rational surface of the 
1 '" 0.5 is also shown in (B). Time evolution of soft 
x-ray radiation are shown in (c): shadow area in graph 
(c) indicates the sawtooth-like activity. 
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Fig.2: Critical pressure gradient for the sawtooth-like 
events as a function of plasma current(a) and estimation 
of the magnetic shear at'l = 112 surface(b). Closed 
circle: wlo ICH, open triangles: w ICH. 
